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GENERAL OPEN SYSTEMS THEORY AND THE
SUBSTRATA-FACTOR THEORY OF READING 1

Martin Kling
Rutgers University
‘Purpose
This study was ﬁésigned to extend the generality of
the Substrata-Factor Theory via two methods of investi-
rzation:

1. Theoretically, to establish the validity of
the hypothesis that an isomorphic relation-

ship exists between the Substrata-Factor
Theory and General Open Systems Theory;

xperimentally, to discover through a serie
substrata analyses the patterns of inter-
= ' ar

s
tion by which a set cf Eubjezt matter area
= 1 1r

These patterns are used to illustrate the
nature of the subsystems subsumed within a
suprasystem as pastﬁlaﬁgd'in the theoretical
models under consideratio
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Iﬁ Part I a lagLQal analvsis Qf the pastulaées de-

rivye
Sstrata- Faztar Thenry is madeﬁ AttEﬁE;gn is partlcularly
centered on the eighth postulate as an appropriate focus
-to illustrate in Part II the statistical application of

In Part II, two substrata analyses are presenced to
discover the statistically significant contribution which
each of the content areas makes to the other specified
subsystems in an "idealized'" mental cosmos which the
model conceives. as a syprasystem of interrelated working
system hierarchies.

Part I

ating construct of this paper is General
ory. General Open Svstems s
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the following presumption

1. that inanimate and animate matter can be repre-
sented by systems,

2. that a greater unification am
' sclences is both desirable an

that there exist general systems laws "which
apply to any system of a certain type, irre-
spective of the particular properties of the
systems or the elements involved" (Bertalanffy,

1950b, p. 138).

1l

General Open Systems Theory has been described by
Ashby (1958, p. 1) as Symptomatic of a movement directin ng
its attention to systems that are complex, Ashby notes
that for the past two hundred years science has been
interested primarily in whatever is simple, d.e., in
identifying the units out of which complex structures are
made. Thus Sherrington isolated the stretch reflex;
Pavlav th& saiiva:y Eandltlgned rEflE:; Dod '

|
L

Bertalanffy (1956, p. 2) indicates that one of the
main problems of General Systems Theory is to deal with
organized complexity. Logic would seem to demand not a
special systems theory but a 13rger constructkt util;glﬁg
universal principles valid for ""systems" in general in
order to understand the chara:ter;stlcs of such organized
complexity.

system as "'sets of variables
A .

Fl@yﬁ Allport gives a comprehensive definition of
a system: '

- - . any recognizably delimit
dynamic elements that are in some way inter
connected and interdependent and that continue
to operate together according to certain laws
and in such a way as to produce a characteris-
tic total effect. A system, in other words,

is something that is concerned with some k;ﬁd
of activity and preserves a kind of lntégratlgn
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s ; and a particular system can be recog-
nized as distinct from other systems to which,
however, it may be dynamically related. Systems
may be complex, they may be made up of interde-
pendent sub-systems, each of which, though less
autonomous than the entire aggregate is, never-
theless, fairly distinguishable in operation

(1955, p. 469).

Astronomers have litctle difficulty déiiﬂl ng a solar
system, even though it is obvious that a particular solar
system is part of a larger system such as a galazy, which
in turn is part of the Milky Way, which is embedded in

the universe. The definition of a system is arbitrary and
is highly dependerit on a priori definitions of a task or
problem:

The concept of system, then, implies a goal or
p_:p se, aﬁd it implies interaction and communi-
cation between components or parts . . . .

’5 an argaﬁizatiaﬁ whose
hines, working to-

n go al and tied to-
etwork (Gagne, 1962,

A man-machine system
components are men
gether to achieve a commc
gether by a communication ne
pp- 15-16).

|\m

1s ion: s
level of abstraction (pictarlal d séripti ., or abstract
mathematical); and (2) by the type of met aphar they em-
ploy (machine, organism, field, etec.) (Hearn, 1958, p.
40). The most appropriate metaphgr for representing
human individuals and human aggrggatgs is the Organismic
Open Systems Model. :

From an analysis of dynamic and serviceable theories
in a number of sciences including biology, chemistry,
and physics, Bertalanffy (1945, 1950a & b, 1956) identi-
fied or abstracted seven attributes of an Drgan;%mlc Open
Systems Model; Werner (1948), an eighth:

1. Open Systems exchange energy and information with

their environment through input and output channels.

2. sen Systems tend to be characterized by steady

tates as those of organic metabolism - a constant
ti ned by the components of the

ite example is that of a candle.
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When first lighted it's flame is small, bu: grows
rapidly to its normal size and maintains this size
as long as the environment of the flame remains

constant.

3. Open Systems manifest regulating tendencie
organism to reestablish a steady state aft
disturbed. A sudden draft will cause a flame to
flicker, but the flame quickly regains its 1 ]
characteristics once the ventilation of the
has been restored. '

4. Open Systems exhibit equifinality - a final state may
be reached from different conditions and/or different
ways. Hearn illustrates the concept of equifinalicy
by the case of two babies born at the same time, one
of whom is premature, the other full term: :

While at birth they will have been different
in appearance and stage of development, with-
in a very few weeks after birth they will
probably have achieved a similar stage of
development. What this seems to mean is

that for every species there is a typical

or characteristic state; indeed, for every
individual within the species there is a
characteristic state which he, by nature,
must strive to assume. It is perhaps

more accurate to say he has characteristic
sStates for each successive stage of develop-
ment (1958, p. 45). '

Consistent with the postulate of equifinaliecy is
that different initial conditions may lead to an
equivalent characteristic state,

5. Open Systems display a dynamic interplay of sub-
Systems operating as a fruitful process which is in
part responsible for the maintenance of a stasdy
State. A change of some quantity is a function of
the quantities of all elements. "The system, there-
fore, behaves as a whole, the changes in every
element depending on all others" (Bertalanffy, 1950b,
p.- 146). ' ' ,

6. Open Systems evince feedback processes, wherein the
- output is compared against desired performance and
past behavior, which contribute to the maintenance

of the steady state.

82,




7. Open Systems display progressive segregation - a
process wherein systems divide into a hierarchical
order of subordinate systems. It has been assumed
that the process of segregation is related to nega-
tive entropy wherein the organism progresses to higher
levels of order and differentiation. Disorganization
(positive entropy) and organization (negative entropy)
operate in a living organism during the entire course
of life.

In the early stages of life, organization
outruns de-organization, so that the
organism becomes more and more differenti-
ated or, in other wafds grows. With adule-
hood, life continues, but growth slows Ea

a stop. With old age de-organization
runs organization, and with death organ
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nation terminates and de-organization,
sulting from the free play of entropy,
full reign (Bray and White, 1954, p. 75).
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8. Open Systems also display progressive integration,
Higher order systems are continually being formed
from the organization of smaller systems intoc function-
al hierarchies united to cope with problems of greater
complexity than can be handled by any of the sub-
ordinate systems alone. This is a function of nega-
tive entropy.

ncurrent and lﬁdEﬁEﬁdEﬂE of Bertalaﬂffy?(1945. 1949

Co

(trans. to English, 1952), 1950a & b, 1951, 1955, 1956,
1962a & b) and other open system thEGflStS whg haue pubs
lished in The Society for the Advancement of" General

Systems Theory since 1956, and the Journal of Behavioral
Science also founded in 1956, Holmes (1948, 1953, 1954,
1960, 196la & b, 1963a & b, l?éﬁa)'and Holmes and Singer
(1961, 1964, 1?65} developed the Substrata-Factor Theory
cf Reading. ’ '

The major hypathesis of the analysis to
this paper is that the Substrata-F

and Open Systems Theory are isomor
i.e., are structurally similar

w

a one-to-one correspondence.
em

t (=3
he elements gf the model and the

83.



e
n

elements of the thing for which it
a4 model. - For every chimney stack, cthere
is a miniature chimney, Every window
has its replica and vice versa,

o

2. Certain relations are Preserved. r
ins ce, if a door is to the left of
window in the original, their replicas
e similarly Situated; the model is
°netructed to scale, The model may or
may not "work" on the Same principle as
the original. If i¢e does, the iso-
morphism is complete. If for instance,
a4 model of a steam engine is glso Steam
Propelled, then the isomorphism is com-
plete (Brodbeck, 1959, p. 374).
readth of the SHESEEQEEEFEQEQE Theory is indicated
mes in the following Summary which defines reading
ms of his theory: : ,
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In essence, the Substrata-Factor

Theory holds that normally reading is

an audio-visual verbai Processing skill

of symbolic feasoning, sustained by the

interfacilitation of an intricate hier-

Significance of Analysis

e following analysis rests in
its attempt to show that the essential form of the postu-
lates of the Sﬂbsgrata—Factqf Theory are identical with
= eneralized form of the fundamental Postulates that

' vered to hold for modern theories i

If this can be done, it will show that the
Postulates of thé_SubstratasFaetér Theory which were _
formulated fo explain the content of a specific discipline,
reading, without regard to form, nevertheless, fit the
formal criteria of the General Open Systems Models as ab-
Strated from other sciences, What would thisg pProve?
Most importantly, it would show t} :

of the Substrata-Factor Theory
with similar Open Systems theories in

The significance of th
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also that it was internally consistent. The P
that follows is an Attempt to show how the Subs
Factor Theory parallels General Open Systems Ti
In this paj ‘Systems
Theory postulates i t

late a discussion relat
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General Open Systems Theory Postulate I: Exchange
of energy, information, or matter with the environment
through input and output channels, 1Interaction between
the individual and the environment implies that the total
variance of any response can be accounted for only in
part by individual differences. It depends al:s on the
stimulus characteristics of the environment and the inter-
action between the individual and his milieu.

The total range of "outside" and "inside" variables
has an impact on the output of the individual's cchieve-
ment. S. B. Sells (1963, pp. 9-13) has outlined some two
hundred manageable variables that can be empirically
measured. Sells' effort is a first step toward the de-
velopment of taxonomic dimensions to account for the total
stimulus situation.

Ity

[

The five major headings around which these two
hundred variables are grouped include npatural aspects
of the environment; man-made aspects of the environment;
description of task-problem, situation and setting; ex-
ternal reference characteristics of the individual;: and

individuals performing in relation to others.

The Substrata-Factor Theory predicts that a child s
achiavement hierarchy, which would include many variables
in each of the above five major headings, will undergo
a gradient shift or orderly change as he progresses
through sckool. As the individual inecreases his proficiency
in newly learned Subskills, the content and structuralorgan-
ization of the substrata factors in the hierarchy which
underlie his developing ability to achieve will also change.
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General Open Systems Theory Postulate Maintenance
steady states. The concept of a steady state was proba- .
irst stated by Mareau de Maupertuis (1698-1759) in
ai de Cosmologie (1750) in which he described the
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Essai de Co.
nciple of least action. In biological terms Claude
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Bernard (1865) expressed Maupertuis' principle as the
maintenance of the internal environmnent. Fechner (1873),

o
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.11 a4 practically unknown m
the steady state as follow

onograph, describes his idea of
8 :

Ay

he direction
=)

maximum
;é:e, al@ays means maximum
utilization of energy CQﬂﬂtéé in HEﬂﬂlﬁgEf
Mayman, & Pruyser, 1963, p. 82).

Cannon conceived of homeostasis, wherein a physio-
chemical constancy is maintained, such as the automatic:
regulation of body temperature, the pH level of the blood,
and the maintenance of osmotic pressura, -
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. « « « The prablem organizes the abilities,
as the abilities determine what may be or-

ganized. That is, the particular kind of
problem requires a certain organization of
abilities, as the individual possession of
certain abilities limits what he may organize
(Holmes, 1953, Ch. 32, pp. 1-2). :
ved of by
the brain
I ,bsystems
zed in a workable communications
approximation of how this working
,ed is at present statistically
olittle-Holmes Substrata Analysis,

: Neurologic
Hﬁimes CLQED P 1;f
1 !

superSysEem A fi
System might be de

lolmes' extension of the steady-state

o On the basis of |
principle to reading, the Substrata-Factor Theory predicts
that working systems would vary with the problem, the pur-
pose, and the stage of psychoeducational neurological de-
velopment of the l’dlv1dua1
General Open Systems Theor ry Postulate II1: Self-

regulating tendency--reestablish a steady state after
being dlsturbed , B - - -

« . s The very cou tera:tlv1ty which

*éﬁrfécts the undesirable deviation often

p;sceeds in an oscillating fashlan Resto-=
I ilibrium

ration of the original state of equil

86.




th process, but con-

is not a very smoo
sists of a series of pulls and pushes,
like the swings of a pendulum, which
gradually approximates the center-of-
gravity position. The corrective ac-
tivity may overdo or underdo the job
it is called to do; there may be an

overshooting or undershcoting of the
mark while the corrective process is
going on (Menninger, Mayman, & Pruyser,
1963, pp. 87-88).

In terms of reading, the deviation of a working sys-

tem from its steady state may be manifest in the return

sweep, number, and pattern of fixations, regressions, and
the duration of fixation. TFor instance, regressions have
been studied most intensively by Bayle (1942), who noted
that causes of regressions may be found in the type of
material and the difficulties the reader experiences in
deriving meaning. Six interpretation difficulties which
affect the eyve-movement patterns were identified by Bayle
as word order; word grouping; misleading juxtaposition
of certain words; lack of punctuation to make the meaning
clear; shifts in the meaning of words; and the necessity
for CDﬁCEﬂEEaEiﬁg on key words or key elements in sentence
units

The Substrata-Factor Theory holds that when the work-
ing system is inappropriate for the reader's purpose
(specific word attack in an otherwise easy passage), the
teady state will be disturbed, and the working system
11 make internal adjustments in an effort to solve the
oblem Upon clarification, the original working sys-
w111 be restored.

He
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Several interesting questicns are raised by Menninger,

Mayman, and Pruyser (1963) about the concept of self-
regulation and return to the steady state.

Is there a complete return to the status

quo ante? 7
Is EhE pracess of diSEquiiib iatiéﬁ to

Are the méghan__s Qi antggl the same at
every level?

Does it equally apply to parts and wholes,
to systems, subsyvstems, and supersvstems?
Is there growth of self-regulating action
and decline of it?

87.




Most of the answer
carefully executad micr
but the Substrata-Fa
reading is concerned, a qu
firse four.

fin aliﬁ%iu Earﬁalanffy has ps;ﬁtedréué-thaﬁ equi

i
iﬁ Qpéﬁ Systemzﬁadels is another of the characte

Equlvazally determ;ned by the iﬁltlai
conditions: for example, the motion of
planetary system where the position of
the planets at a time t are unequivocally
dEtermlnEd by their position at a time ts-
_ equilibrium, the final
éQDQEEEfaEiDﬁS of the reactants maturally
dépeﬂd on the : = 4 ' I
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individuals ( he same . 1ndlvldual at dlffe:eﬁt tlmES)
.may perform the same task to an equal dezrece of success
by drawing upon differeni sets of abilities, This hy-

. pothesis was substantiated for power of. reading based on
a comparative substrata analysis of the working systems of
boys and girls at the high school level (Holmes & Singer,

1961) .

i Ganeral Open Systems Theary Postulate V: Dynamic
interplay of the subsystems. The dynamic interplay of
subsystems 1is well deszrlbed by Hennlnger, Haymaﬁ and
Pruyser (1963):




" evocation of reagﬁ

A hierarchy of levels can be recognized,
each with its own mode and means of

homeostatic regulation, interrelated by
an over-all homeostatic Eﬁdé ncy (p. 65).

(s ||H"~

Five specific interaction Qf the various subsystems
receptor system for ex-

are indicated by TLuby (1962):

_ternal stimuli; a receptor system for internal stimuli
including those from muscles, joints, ‘and viscera; a
system for filte the dlverse SEES&Ey'iﬁput and .
integrating and Etlﬁg it; an effector system in-

ri
i nd volitional motor acts; a chemical.
7S ssary fc | agb :
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volving autonomic -
energy pradu:t;g em necessary for the adequate
in each of the separate systems
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Ihe Substrata-Factor Theory pgstulaﬁes that the
various substrata factors are tied together in a working
system; and as their interfacilitation in the working
system 1ncreases§_the;effigigney of the child's reading
also improves. Such diverse substrata factors initially
‘become associated in a particular working system by the
psyzha=catalyclg action of mobilizers--hypothetical con-
.structs which are dEEPESEEEEd value systems (Holmes,
1959). : : . : :

General Open Systems Theory Postulate VI: Feedback'
process., The feedback concept has been highlighted by
cybernetics in terms of servomechanisms, 1. i.e., some device
that controls some variable in-a Spezial way by comparing
its actual value with a desired reference value,. :

Recently, Fender (1964), a professor of biology and
‘ e1ecEEiE§1 engineering, has described the human body as
"a collection of servomechanisms. Feedback critical sys-
tems regulate such functions as body temperature, consti-
_ tution of body fluids, the flow of blood to the organs
and extremities, and Ehe rate gf bréachiﬁg to the level
_of physieal actlvity

Fender did an intensive miCEQSEépiE analysis of the
control mechanism of the eye and found that the micfgscapic
structure of the retina is similar to that of the brain.

In fact, he notes, the retina 1s part of the brain that
became deﬁached in the cgurse of evolution (196& p. 32).

eye enhances the idea ;haﬁ ‘the :etina Eéﬁtains not iny_

‘,_ light-sensitive roda and cones but also bipolar cells,

0 | 89.




amacrine cells, and ganglla Whlgh may equ

i:p it to process
some information in its own right. The eyes -are not
merely a reflector of higher mental process or a mechanical

camera. (See also Granit, 1955.)

ta-Factor Theory pcstulatea a continuous
ﬁeaﬁlngful material in order for mobi-
the successive compensations necessary
ng systems as they fFluctuate around their

gdg states.
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tation af Werﬁer and Kaplan wha assume"— . .
are naturally directed towards a series of tran
fefléctiﬂg a EEﬁﬁEHEY to move from a state of relative

‘eren ess towards states of in-
on and hierarchic iﬂtégrat;gn" (1963,

e ‘H

ereasiﬁg diffé:éﬁtiat
e- 7).

- Further, Werner and Kaplan maintain that, with the
attainment gf higher levels, lower-level functions are mnot
lost but uﬁder normal cirégmsta,cés subordinated to more
advanced levels of functioning. Under special cgnd;tié s
-8uch as dream statés, pathological states, intoxicati
drugged states, various experimental conditions or con
frontation with especially difficult and novel tasks a
partial return to more primitive modes of functioning be-
fore progressing towards higher-level operations may be '
evidenced. This tendency has been described by Werner
(1948) as the geneﬁie pziﬁéiplé of spirality.

m

ﬁwﬂ

The Substrata—Faﬂtar Théﬂry pastulates the gradlent

and between kinagthetiz-agdi;azy,and vigual mades Qf
learning. There is continual interaction between the
whole and its parts., As the parts become more differenti-
ated and meaningful, so does the whole; and as the whole
becomes more meaningful, so do its parts (Holmes, 1953,

Ch. 32, p. 7). S . : .

What constitutes part and whole is a perennial scien-
tific problem continually being analyzed by the nature
of scientific reduction. In any scientific nbservaticﬁ
what is taken'as the whole and what, as the parts? The
‘history of science indicates that the answers to this
question are inextricably bound up with the personal
preference of the experimentalisc, his concepts of cau-
- salicy, the cultufe he belongs to, the Zeltgeist of the

N T | - 0.
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General Open Systems Theory Postulate VIII: Pro-

gressive integration. Postulate VIII deve lops from
Postulate VII; with the continued organization of smaller
- subsystems iﬁté functional hierarchies, a more integrative

supersystem also amsrges,

Each of the constituent subprocesses must be thought
of as integral parts of the whole that work together and
- contribute proportionately to its total in each and every

situation in which the supersystem works.

By additive processes, series-combinations
of suitable systems, interlaced with parallel-=
.combinations as desifed, may be constructed
into larger and larger systems. Thus, hier-
archies of subsystems may be developed: sub-
system of subsystem of subsystem, etc. (Ellis
-& Ludwig, 1962, p. IL)

_ Miiller, Galanter, and Pr lb:am come to grips
‘the supersystem subsystem relationships as follows

The implication is relatively clear, however,
that the molar units must be composed of
molecular units, which we take to mean that

a proper description of behavior must be
made on all 1gvels simultaneously. That is
to say, we are trying to describe a process
that is organized on several different levels,
and the pattern of units at one level can be
indicated only by giving the units at the
next higher, or more molar, level of descrip
tion.. '

For example, the molar pattern of behav-

X consists of two parts, A and B in that
order. Thus, X = AB. But A, in turn, con-
sists of two parts, a and b; and B consists
of three, c¢, d, and e. Thus X = AB = abecde,
and we can describe the same segment of be~
havior at any one of the three levels, The
point, however, is that we do not want to
pick one level and argue that it is somehow
better than the others; the complete descrip-
tion must include all levels. Otherwise,
the comparative properties of the behavior




will be lost==if we state only abcde,
for example, the (ab) (cde) may be-
come confused with (abc) (de), which
‘'may be a very different thing.

havior is most obvious, no doubt, in
human verbal behavior.  The individual
phenomena are organized into morphemes;
morphemes are strung together to form
phrases; phrases in the proper sequence
form a sentence, and a string of sentences
makes up an utterance. The complete des-
cription of the utterance involves all
these levels. The kind of ambiguity that
results when all levels are not known is
suggested by the sentence, ''They are fly-
ing planes.” The sequénce of phonemes ,
may remain unchanged, but the two analyses
(They) (are flying) (planes) and (They)
(are) (flying planes) are very different
utterances (1960, pp. 13-14).

, . Holmes utilizes the concept of substrata factors
which is a dynamic set of subsystems continually being
organized and reorganized in the brain depending on the
task confronting the organism. Neurologically, substrata
factors are S S

. . . neurological subsystems of brain
cell-assemblies, containing various
‘kinds of information such as memories
' for shapes, sounds, and meanings of
words and word parts, as well as |
memories for vicarious and experiential
‘material, conceptualizations, and meaning-
ful relationships stored as substantive _
verbal units in phrases, idioms, sentences,
ete. Such neurological subsystems of
"brain cell-assemblies gain an inter- :
facilitation, in Hebb's sense (Hebb, D.O.
.The Orpanization of Behavior. New York:

John Wiley & Sons, 1949, p. 335), by |
firing in phase. By thia meansa, appro=
priate, but diverse subsets of information,
learned under different circumstances at
different times and, therefore, stored

in different parts of the brain are v
brought simultaneously into awareness
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factors are tied together in a working-
System, and as their interfacilitation
in the working-system increases, the
efficiency of the child's reading also
increases (1960, p. 116).

d to the h;e?ar&h,,gfrsub$jstgms upon which -General
¥ ns - Theory and Substra;a—Faétgr,Thg@f”_demeﬁﬂ B

{ESﬁmﬁEiéﬁraf mul;i:ausalitg;gr_:Eéiﬁsaeal cau-

McEwen (1963, p. 337) refgrs;tﬂdrgcipracgl causation
as the reversibility of cauge-effect relations. Physical
events are relatively free from reciprocal influence; but
biological and sociocultural situations often mutually
determine each other. : : :

MacIver notes that "one can reverse with some degree
of truth almost any statement of social causation.'" He
illustrates this as follows: ” .

Does the kind of education account for the
standard of intelligence in a community?
- True, but does not the standard of intelli-
- gence account for the standard of education?:
(1942, p. 68). - T

_ Neurath (1938) called this pﬁstulaté_?:eeiprac ,
mutual causation’' and abandoned it because it makes socio-
- cultural data too "clumsy and perplexing." A

_In contrast to such a4 conception of multiple causation,
there are the monocausal models of Watson's conditioned
reflex or Freud's sexual compulsion and Marx' economic
determinism. As Feigl has sagaciously noted:

«+ - .+ in most of the signifi¢ant applications
- we must remember that it is an entire set of
condicions that represents '"the cause of an.
event' ‘and that what we may abstract as "cause'
or "effect" in a complex situation is usually
éﬁiy,sémé'fggtérg'aspeet,fmagnitude, etc., that
we select from a more gamplex'Canﬂ‘pgssibly_in_
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for a "functional theory of cau-

@ apparatus of statistical
ng a theory of measurement to
ht of various causal factors
ausal theory could "offer an
explanation of the correlations found."

reciprocal causation postulate. Statistically, a sub-
Strata analysis consists of Holmes ' extension of the
Wﬁerry—ﬂéalittlé.Hultiplé Selection Technique. ‘he ¢
substrata analysis o '

(a) yields successive sets of subvariables,

(b) gives each set a definite place in a
complex hierarchy of subabilities, and

the criteria immediately above it
skills
and also to the major criterion it-

I
1V

Figure 1 shows the géneralized schema of a substra
analysis. The studies to date, however, take into con-
sideration only the X on Y regression. Hence, while the
SubstratasFae:at Theory postulates reciprocal causation
and makes provisions for such analyses in the design of
the ?994'digitaiigﬁmputer-p:agram]far 4 Substrata analy-
sis, the actual analyses, to daté,.havelbeen,in,gnly'aﬁe
direction. Since cause and effect cannot be directly
In £ 5 iple correlation, the
postulate of reciprocal cause and effect cannot be either,

1 ' refuted on the basis of a statistical

Substrata:analysisi

On the other hand, all knowledge possessed by a -
normal individual and all mental processes within the same .
ndivi be actively associated or at least may o
‘become associated by an existing menta i 1 ,
'brain. The actual degree to which they are associated b
on the average may be expressed by the coefficient of _ -f
correlations, While correlations cannot in any way
Substantiate reciprocal cause and effect relationships, _ -
the earrelatigﬁslsanalysis::aniaﬁd-daes'give an estimate )

Q . ’ ’ .
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Major criterion Cgp is undargirded by substrata factors Po), Poz,...Yom.

Each of these rest on a wider base at Level I1. Likewise, at Level III the base'is
aven broader. Pijm-=— cﬂrn farminglegy is used to indinate an identity, except that

- what was considered a praedictor is in turn ‘considaeraed a subcrlferiﬁﬁ.
From: Holmas, J.A., & Singer, H. The Egbsfrgfg factor theory: substrata
factor differences uridarlymg reﬁﬂmg ability in known- groups at the high school

level, U,5,0ffice of Edusaﬂan Gﬁmlracﬁs 538, EAE B176 and 538A, EAE EEECJ
1961, 590,
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: going on amon

\m\

of the reciprocal interactions that ma z
the variables.

I

In addition to hierarchical organization of sub-
systems' reciprocal causation is a need to reformulate the
dépEﬁdEnE—LndEPEndEﬁE variable nexus. - The dependent vari-
able-is A (a) the response or t:;terlan, and/or (b) the
symbol whasa values are determined by the other variables
linked with it in an algebraic equation., The independent
variable is (a) any variable which is not the ecriterion
variable; and/or (b) the variable which is not dependent
upon changes in any other variable.

However, in educational psychology there is no such
thing as an absolutely independent variable. The '"inde-
en dEﬁt" variables usually identified with environmental
nditions or personal characteristics are re:tpragally

pendent aﬂd aften 5§aﬁlstieaily relatéd

I'.'.’Iu 0 ""U‘ "

8
de

The fundamental relatlaﬁ of all variat \
expressed in the form Y = £(X), which reads "Y is g
function of X", and means that Y changes in a way to be
discovered and/or stated whenever X changes (E '
Engiish, 1958 P 5?8)!

The questlaﬁ gf when a var;abl& should be zegarded
as. an . lﬂdependent or '"'causal" variable and when as the
dependent or ''resultant' variable is, in the final analysis,
left to the judgment of the EKPETlﬁEﬂEEfi (Ezekiel & Fox,
1959). '

choice of tha metaphors used by General Open-
heory and the Substrata-Factor Theory for this
tion has been guided by the following character-
human beings_whiéh.Hearﬁ-(lQSS)-ﬁutliﬁed so well:

1. Huuans éxéhange material with their enviro nmanz
- in che ﬁarm of both energy and’ infgr natio

3. Human beh&viaf is pu:pgsivei

4. When co onsidered both as individuals and as
species, humans have a characteristic state
toward which Ehay move .




.

5. Humans may achieve their same characteristie
state from different initial conditions and

from varying inputs of energy and information.
-In the human individual as well as in human
aggregations such as groups and communities,
there is a dynamie interplay among their
essential functional processes Eﬁabllng them

to maintain a steady state.

Lo
]

7. There is a teadéngy,in,humaﬁ systems toward
progressive mechanization; that is, in the
course of human development, certain human
processes tend to operates more and more as
fixed a:;angeminﬁs

%
I

8. Human systems show a resistance to any rupt

ion of their steady state.

9. They are capable, within limits, of adjusting
to internal and external changes. ”

10. They can regener ate damaged parts.
11. They can repr ﬁd'ca their own kind.

art IL

i

' The empirical aspects of this study are related to a
systems analysis as defined by Peach (1963) and Ryaﬁs

(1L964) :

By systems study or systems. analysis will
be meant observation directed at the de- .
termination of relevant elements of a sys-
tem and their operations and interactions
as they contribute to the relative effiziency
with which the system outcome 1is produced,
It will be necessary to identify and ana-
]lyse properties and subsystems in order to
determine chains of influence which con-
tribute to activities and elements, and
it will be necessary to put these- pieces
together and to synthesize the informatio
to describe the larger systems in which
our interests may ‘be fﬁcuaed (Ryans, 1964,

p. 23).




Specifically, Part II is concerned with deter rmining
the answers to this problem: When each of the content .
areas are in turn used as erterlan tasks, how do the

remaining content area subsystems relate Ea the particu-
lar subject matter under consideration? To what degree

does each of the content areas zasvary with Ehe rest of
the indep::ndeni variables?

It is hypgthéaiSﬁd that working system hierarchies for
each of the content areas will manifest quantltatlve and
- qualitative differ¢ices in the organization sequences as
. well as magﬁltudeg of the wvarious. subsyszems

- The Subs&rata Analysis Me thod

The statlsﬁlgal method used to infer wgrking systems
is a substrata analysis, an extended form of the Wherry-
Doolittle Hgltlpla Test Selection Technique. Wherry
(1931, 1940a & b, 1947) and Stead and Shartle (1940)
madlfled the Eaallttle least squares technique (1878) so
that the wvariables selected would be only those which
were most independent of those already chosen and would,
therefore, tend to make a maximum contribution to the
multiple predlstlan of a criterion. The selection process
stops when more cha ce error than predictive wvariance
would have been contributed by the selagzlcn ﬂf anzther

predictor.

- Holmes' (1948) extension, che suhszrata anﬁlysis,
peats the Wherry-Doolittle procedures using each pre-
Lictor as a suberiterion. The preferential predictor

1 cted at each  level becomes in turn a subcriterion at
ubsequent level to be analyzed by predictors selected
frém the remainder of the correlation matrix. Reiteration

at prESﬁnt extends to tthE levels

‘Consistent with the second major purpose of the study

: ma j
which forms the basis of this paper, nine substrata analy-
ses took each content area as a criterion in order to
determine what proportion of intra aindividual wvariance is

t
accounted for by the remaining content area subsystems.
Iwo of the nine areas analyzed, Power of Reading and
Vocabulary in Isolation, are presented here. .

98.



Table 1.

orrelacions, Heans and Standard Deviations of

Intere
Content Arsas fnf Subsys:em Interaction Analysis
(N = 120)2
- __g' - - ~ ~ Index
No. Variables 6 7 ] 9 - of
- - reliab®
V= — — = == — — —— - 4
1 Power of Rdg, —— .823 .693 .718 .576 .695 .663 .48B6 .548 .93
2 Vocab. in Isol. .734  ,795 .713 .664 .679 _.387 .499 .95
3 General Info. 9 .720 .587 .721 .697 .357 .501 .87
4 Eﬁg’lish Lit. -565 .691 .649 .312 .465 .90
5 Grammar 511 .528 280 .371 .90
& Geography .769 296 .441 .93
7 History-Civics o _311 .450 .84
8 Arith. Rsng. ' - .586 .91
9 Arith. Fund'ls - : : — .95
Mean . 101.01 99.72 113.28 95,49 95.37 89.34 85.65 91.97 90.99
1 D 19.74. 15.32 12.35 19.32

11,59 11,89 4.07 13.15 16.50

B8Correlations must be -24 to be significant at the li_levei of confidence.

bﬂaaed on Stanford Achievement Tests administered in Adolescent Growth
Study as part of longitudinal analyses at Institute of Human Development, Uni-
vereity of California, Berkeley. - See: Jones, 1938, 1939a & b, 1958, Tests re-

ﬁaﬁed fﬁr Eheareﬁigai tnﬁsistqnﬁg.

“The index of zelighiiity gives the maximum'gériglaticﬁ possible between
the obtained scores and their theoretically true scores. See: Carrett, 1958,
p. 349, : ’

. 1

ﬂA subtest from the Terman Group Test of Mental Abiliey.
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Working System Hierarchy of Power of Reading

An examination of the correlation matrix in Table 1
reveals that Vocabulary in Isolation has the highest zero-
order correlation with the criterion Power of Reading
(r = .823). Therefore, Vocabulary in Isolation will be

selected as the first predictor test by the Wherry-
Doolittle Test Selection Method. Since r2 in this in-
stance equals .6773, Vocabulary in Isolation cannot ac-
count for more than 67.73 per cent of the criterion's
variance. However, 67.73 per cent needs to be corrected
in terms of the gther predictors which the method selects
as well as the bias which arises from chance factors
characteristiec of Sampllng and selectlaﬁ teghnlques

Specifically, when the contributions of all the
selected predictors to criterion variance are computed,
Vocabulary in Isolation will account for less of that
variance than the value of r2. This is due to the calcu-
lation of the beta weights fa; this particular predictor
in addition to the other variables which make independent
contributions to the variance of the criterion. These
- variables will take from the Vocabulary in Isplation sub-
system some of the variance which this "most valid" pre-
dictor appears to have cﬁntrlbuted to the Power of Reading
criterion by being selected as the first Eegt In terms
of the Substrata-Factor Theory the '". . . immediate prob-
lem is to discover which of the other variables in the
matrix will be selected along with (Vocabulary in Iso-
lation) as those variables at Level I which can be thought
as having a direct and joint influence" (Holmes and Singer,
1961, p. 81) in the variation of ninth grade students’
SQBEEE in Power of Readlﬁg After Level I predictors
have been selected, the next step is to use these pre-
dictors as subcrltgrla and determine what preferential
predictors underlie these at Level II,

Etlé, ama g tﬁe

e
of Power of Read;ng is pfesented in F: gufé 2; The major
crite 1 er of Reading, is placed on the left under
Level 0., Arrayed from left to right are the subject-
matter subsystems selected by the substrata analysis,
The path of the regression relationships between subsys-

tems is indicated by unidirectional arrows. Mutual inter-
action rep:esénﬁ;ng interaction equally assigned in both
,ﬂlrectlﬁﬁs is EhﬁWﬁ by dauble Eﬁded arrows, Eﬁe ﬂumberg
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Summary of Substrata Analysis of Power of Reading

Power of Reading is a complex suprasystem dependent
upon iﬁtérfelatiéﬁships of various subject-matter sub-
systems. Vocabulary in Isolation accounts for nearly half
of the variance which creates individual differences in
Power of Reading at the ninth-grade level. Geography and
Arithmetic Reasoning, functioning either directly or in-
directly, account for another 25% of the variance i
Power of Reading. Not accounted for and probably i
to Power of Reading or not measured in this study,
approximately 247% of the variance in Power of Reading.

The remaining subject-matter subsystems are systems with-
in systems, and the substrata analysis reveals the extent
to which these subsystems interact with each other as well

as the major criterion, Power of Reading.
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Working System Hierarchy of Vocabular:

The substrata analysis of Vocabulary in Isolation

will provide information about the hierarchical organi-

zation of this suprasystem. Although Vocabulary in Iso-
| 1 Power of Reading correlate .8226 with each
“her najor concern is with the substructural re-
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aﬁalysis will reveal :;ﬂst*lla;icnsraf subsystéms which
will shﬁw quaﬁtitaﬁive aﬁd qaalitativa'differences in

I: _ Subszgata Analysis of Vocabulary in Iso-
e correlation matrix, Table 1, was submitted
=D-H Test Selection Héthgd in sraer to determine
the pfima'y subsystems which underlie the ability to do
' Vaﬂabula;y in Isolation test appropriate to
high school level,. :

section A, presents the direct and shared

Table 2, tio
variance among the Subsysfems selected to predict cthe
criterion, Vocabulary in Isolation. When the beta weights
are combined with the zero-order correlations, corrected
for chance fluctuations according to the shrlﬁkage'farmu!
la 'and multiplied by 100, it is found that three subject~

macter areas account for BD 77% of the variance of Vo-
ﬁabulary in Isolation and break dgwn in the fgllawiﬂg

rﬂanﬁer H Co .
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(1) Power of Reading contriburtes 34.35%,
(2) English literature accounts for 26.45%,

(3) Grammar explains 19.97% of the

matter systems in itself
attainment of high achiev L 3
relationships among the subject-matter systems will en-
hance performance on Vocabulary in Isolation.

Level II: Substrata Analvysis of Vocabulary in Tso-
lation. Consistent with the Statistical model of the sub-
=2Llon _ ,

: elevant to ask what subsystems of

Strata analysis, it isg re
subject-matter variables

just reported for Power of Reading,
and Grammar? '

underlie each of the predicteors
Engli:h Literature,

To answer this question, a substrata analysis was
made delecing Vocabulary in Isolation from the Zero-order
correlation matrix in Table 1 and allowing each of the
Predictors for Vocabulary in Isolation teo become a sub-
criterion for a Level IT-substrata analysis on all the
remaining variables. ' :

Table 2, Section B, presents the regression re-
‘lationship of the various subject-matter Subsystems se-
lected to predict the subcriterion, Power of Reading.
This pertion of the table is read the same way as the
previous analysis of Voecabulary in Isclation at Level 1I.
Three content areas, English Literature, Arithmetic
Reasoning, and Geography, account for Power of Reading.
The three predictors directly indicate '

than half of the variance is acco 1

Reading. The rYemainder of i

among the content areas.

7 The second Subsystem predicting Vocabulary in Iso-
lation isrznglish,Litgfature,

English Literature;
for about
29.88%, respectively., -




Substrata Analysis of Vecabulary in Isolation--Subsyatem in the Order
Selected and the Accounted-for Portion of Variance Directly
Associated With, and Shared Among, the Subsaystems at Levels I, II, III
(N = 120)
Criterion Subszystem Correl Adj. Prop. Variance (a3 per cent)
selected w/eric, Bata Diract - ~ Shared

. == H from:

o _ Section A o L

Level O Lavel I S ‘Voe,I Power Lit, Geam. Total

Pwr. of Rdg. LBZ26 42 17.54 0.00 10.03 6.78 34.35
Voec, in Izol. Englizh Lit. 7952 .33 11.13 10.03 0.00 5.29 26_45
Grammar L7129 .28 7.90 6.78 5.29 G.00 19.97
Variance accounted for: 316.57 16.81 15.32 12,07 B80.77

E— T Sediea® —

B From Vocabulary in Isglatiﬁn at Level 0 to: S h

_Level I = level II ——— ____Power Tic, A.Rsg Geop. Total
Engli=h Lic. 7177 .40 15.90 0.00 3.20 2.31 28.41
Pwr. of Rdg. Arith. Reng. 4855 .26 6.65 3.20 0.00 2.58 1z.43
Geography 6947 .34 11.43 9.31 2.58 0.00 23.32
Variance accounted for: 33.98 12.51 5.78 11.89 64.16

T Level I ) Lgﬁé}mii' . Lit. G.Inf Power Total
Gen'l Info. L7201 .43 18,17 0.00 12.36 30.53
English Lit. Pwr. of Rdg. L7177 A2 17.52 12.36 0.00 29.88
Variance asccounted for: 35.69 12.36 12.36 60.41
i;, ié?éifijiiiiggjgiiii - ________ _GCram. G.Inf Fewer Total
' Gen'l Info. .5869 .36 12.67 0.00 7.95 20.862
Grammar Pwr, of BAdg, .5765 .33 10.40 7.95 0.00 18,35
Variance accounted for: 23.07 7.95 7.95 38.97




Table 2 (Continued)

Criterion

;; Lével 11

Level IIT

Subsystgm

Correl.
w/erit,

Eeta ﬁﬁife:t T Sha
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Hist.-Civics

Gen'l Info.
English Lit.

Varlance accounted for:

- 7693
. 7205
-6912

31.25 1 o 1

n Vocab.

in Isol.

— Level ITT

Eh:gugh EEEL gh Literature at Level L tg*

__C.Inf. Geog. Power _

‘Geography

Pwr. of Rdg.
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0.00 8.00
8.00 0.00
4.45
12.45
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-6925 .28 7.74
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= 29,30
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isni thggggh Grammar at Level

Level IIX

G.InfE, Geag-

I

Lit, Hs=( =] _
Geography . 7205 .28 7.54 0.00 6.98 5.12 19.64
Gen'l Info. English Liec. .7201 .37 13.52 6.98 0.00 5.78 26.28
Hise.=-Civies .6974 -24 5.87 5.12 5.78  0.00 16.77
Variance accounted for: 26.93 12.10 12.76 10.90 &2.69

__ Level II Level 111 Power Lit. A.Rsg  Geog. Total
English Lit. L7177 .40 15.90 0.00 3.20 .31 28.41
Pwr. of Rdg. Arith. Rsng. -4B55 -26 6.65 3.20 0.00 2.58 12.43
: Gaography 6947 .34 11,43 9.31 2.58 0.00 23.32
Variance aceounted for: : 33.94 12.51 5.78 11.89 64.16




of Readlng account for 38 Q?é of the diréet and shared
variance. Three fifths of the variance is accounted for
by the two subsystems in direct association with Grammar.
The remaining variance is shared between General Infor-
mation and Vocabulary in Isolation. Most of the vari-
ance, 61.03%, remains to be ae&cﬁﬁted for.

Level I1I1: Substrata AﬁainLS of Vocabulary in
Isolation. The substrata analysis 1is continued from
Vocabulary in Isolation through Power of Reading at Level
I to English Literature at Level 11, which is now set as

o1
I1

vel III, two subsystems, General Informat:
phy, pfeclpltate to predict the wvariance
t

\HI \HI
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A 2, Section C, shows that Eha two s
t for 57.31% of the total variance in Eng]
ure The direct and shared variance as well as the
tal variance is identical to that found for English
rature in a Level 111 substrata analysis when Power
‘the major criterion. This illustrates
system has an integrity of its own and vet
ianShlp w1tb1ﬁ a larger Eupraﬁyatam of

K
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Arithmetic Reasoning is the next suberiterion to be
analyzed. As in the substrata analysis of Power of Réad—
ing, Arithmetic Fundamentals is the Qﬂly system precipi
tated, accounting for 33.80% of the variance.

The third subcriterion is Geography. Althgugh tl
subsystem is analyzed at Level I1II, the wvariables prec
tated and the amount of variance agzcunted for are ide
cal to those found for Geography at Level II, when Pow
of Readlng was the major criterion. .

cipitated from the three sub-

All the predictors pr
systems, English Litérature, Arithmetic Reasoning, and
Geography, in the working system hierarchy of Vocabulary
in Isolation account for an identical amount of the direct
and shared variance. This parallels what was found when
these subsystems were subcriteria in the substrata analy—
sis of the warklﬁg sys tém-@f Power of Reading.
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Figure 3 shows the interaction among the subject-
matter subsystems and the suprasystem, Vocabulary in Is
lation. However, because the substrata sequence in wh
the three subsystems are represented in the working s
tem hierarchy of Power of Reading and Vocabulary in I
lation are different; the predictors precipitated in
of the three subsystems also make different contribut
to their EESFEQEiVE major criteria.
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HWHWW
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h
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\n ‘m

. Table 3 presents the relevant parallel branches of
the working-system hierarchies of Power of Reading and
Vocabulary in Isolation in order to show the substrata
sequences which provide a basis for pzaratlng the vari-
ance accounted for in the major criterion frnm either

Levels I, 1II, or I1T.

By using the sequential proration technique developed
by Holmeg (Holmes & Singer, 1961, 1965) the following is

accomplished:

1. Each substrata factor's contribution to the
~ variance in the working-system hierarchy of
a given major criterion is determined re-
gardless of the level at which it was pre-

2., PResiduals are taken into account.

3. Particular predictors that were precipitated

more than once at a given level can be ac-
cumulated, thus presenting a more concise
icture of the working-system.

\IIU\

4. . Comparisons can be made between other sub-
strata factors precipitated in the wvarious
working system hierarchies of this study
as wall as chgr szudlgs

It is appafEﬂt that the second major purpose of this
nv est;gatlan has been substantiated, namely, that there
re quantitative and qualitative differences among the

mmwm

ubject-matter supra- and subs vystems.

The reciprocal interaction that one system has on
another may be inferred from an analysis of X on Y and
Y on X regression equation. That reglpr621ty need not
be symﬁétrlcal .as has been suggested by Halmes (19545)

p. SE) An lndlgatlan af thls ﬂaﬁ-ﬁymmetrlﬂal lnteractlan

:\)
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Table 3

~emparative Substrata Sequences and Prorated Distribution of
Percentage of Criterion Variance in the Working Systems of
Powear of Raading and vagabuli:y in Isolatieon

Prorated Dist. of

ions at each level of analysis Percentage of a
eriterion variance™

- SBequences of Substrata factors and their
P&L cent contribur

1 _ vel _
Power 1. Voea.I 47.55 a. Lig. 35.94 1)G. Inf, 32.84% 5.61
(Bee 2)Geog. 24,47 4.18
Fig. 2) 57.31 9.79
2. Geog. 17.38 a. Hs=Cv 34.73 6.04
b, G.Inf 17.39 3.02
€. Lik, 14.93 2.59
67.05 11.65
3. A.Rsg 8.91 a. A.Fug 33.80 3.01
Level 0 —  Tevel 1 % Level 1T % __ Level T11 % — -
Voe.T 1. Power 34.35 a, Lic. 28.41 1) G.Inf 32.84 3.21
(See 2) Geog.. 24.47 2.38
Fig. 3) 57.371 5.59
b. A.Rsg. 12.44 1) A.Fun 33.80 1.46
€. Geog. 23.32 1) Hs-Cv 34,73 2,84
2) G.Inf 17.39 1.41
3) Lie. 14.93 1.21
67.05 5.46
2The Prorated distributign of percentage of criterion variance is calcu-
lated by muleiplying together the contributions to varisnce at each Successive
i ] ‘mation contributes 32,847 to the

nalysis. For example, General Informati

level by an
variance of Eﬁglish_Litérétu:é, which,

ion contributes 47.55%

dnce in Vacabulary in Isolation, and Vocabulary in Isolation e
Lo the variance ip Fower of Reading, Thus, .3284 » 3594 x 4755 i 100 equals
5.61%, the contribiution mads by General Information through this subskracs
Sequence, over and above that Per cent of variance contribuced through other

substrata Fequences .

i
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is shown by using Power of Reading as the major criterion,

or dependent variable, and Vggabulary in Isolation as the

predictor, or lndepéﬁdent variable, for an X on Y re-

gression, The converse, or Y on K regression equasion,

is applied by using Vocabulary in Isolation as the major

criterion, or dependent variable, and Power of Reading
non-

as the independent wvariable. Ihls approach to

symmetrical interaction is summarized in Table

Table 4

Nen-Symmetrical Reciprocal Interaction Between
FPower of Reading and Voeabulary in Isclation

_ cen e ATnT o b crowioki. CoOrrel, Adj- Prop. Variance
Dependent vaE%a?}e_ Independent ?ggiablg,,,, vs. Iv Direct Shared TDEEI
Powar of Reading Vocab. in Isolation .8226 33 72 13.83 47. 55
Vacab. in Iselatcion Power of Readiﬁg .B226 17.54 1&6.81 34.35

John (1962, pp. 86-87) attempts to expl

a
interaction in terms of a phy51alngl:al mode 1

t
conditioned responses as follows:

While raclpraclty of the interaction is suggested,
pértlcu-
larly when the associated discharges did not occur
ElmultaﬁEnusly in two particular foci. Assume
that if a ' definite dominant focus is established
in an area due to associated discharge of a group
of neurons, afferent activity propagated into the
region has an increased probability of achieving
markedly nonrandom dlscharge from the focal area.
The more recent the pPrevious associated dlscharge
which activated the focus, the higher the proba-
bility of subsgquent ﬁﬁnrandam discharge which

this reciprocity need not be symmetrical,

‘might be expacted " Thus, activity propag

aﬁlng

thzaugh a network from SQme region A, where as-

scglated discharge of an aggragate occurr

ed-

earlier in time, might occasion markedly non=
random dischargé ﬂf some reglan B crganized into

a. dgmlﬁant fﬂgus by a more recent Stzang 1ﬁpgt
from’ ansther Grlglﬂ __Caﬁ?erseiyiithe activity
dis-

propagating thraugh Ehe netw @;k from the

:;charga of ‘this stﬁﬁng focus ‘B, establ;shed laﬁer
- in time thaﬁ A will - sabsequg tly enter. the: ‘region.
AL WhllE same 33115 in region A may well be- re-'o o

Lﬂﬁutrﬁf;glnatlﬁg at: B,

ﬂlSEh

arge



direct variance, it
eural aggregate dis-

8 impact an-Vﬂcahulaff in

that théistfquth of the n

1. Vbﬁaﬁulafy is the sine qua non of reading com-
Prehension. If there is no vocabulary, there
can. be no comprehension,

2- Although Vocabulary in Isolation is taught
earlier than Power of Reading, its repeated
association will increase the strength of
'néﬁrél'éggregate discharge. .

d aéscgia;iﬁn'?écabﬁlazy.iﬁ'iga-

- 1la he ' more "significant level of
dctiviation" (John, 1962, p. 86) than Power
of Reading. . ' ' ' _

4. Theivery;high :érrélatign_bétﬁeeangéabula:y | 5

in_ISalatiag[and Power of Reading may also

ayj_afgaftiéulér

Tame

b. that various neural Aggregates which have
'~ been asséﬂigtéd'du:ihg,tﬁe establishment
.of a system constitute .a set of recipro- = -
'cally;interlﬂ;ked-dqminant'fgei.f-_m,ﬁ '.»»fl

The foci and the relationships

rrelated

ly be referred’ .




John's representational system is equivalent t
Holmes' working system (1948). And John's neurologizing
is consistent with Holmes' (1957) model of the workings
ur

of the brain dur ng the reading process.

o

s P
(]

o

A representational system of the dominant foc
the working-system hierarchy of Vocabulary in Isol
is displayed in the schema shown in Figure 3.  The
schema is read in the same manner as Figure 2, whi
represents the working system of Power of Reading.

-

Vocabulary in Isolation

gabuléfy in Isolation re-
’stem undergirded by subsystems with-

indi h though the subsystems English Literature,
ithmetic Reas » and Geography have identical direct
sha variances within their respective subsystems,
equential proration based upont the multiplier princi-
Ple indicated that the three subsystems make different
contributions to the variance of their major criterionm.

, posed of systems within subsystems and,
sacﬁﬁaly,'carreiatian reflects a mean, reciprocal inter-
action among two such subsystems. : :
Symmetrical and naﬁfsymmetricai_iﬁteractiaﬁ is
further postulated with an analysis of X on Y and Y on X
for Power of Régdiﬁg”éndquéabﬁ;afy in Isolation. Non-
_ symmétfigal_;antribu;ignsﬂta,variance*aréifaﬁndfaﬁd ex-
"piained"by]eitgﬁﬂiﬁgfJéhn's.QIQSE)gﬁgurqphysialﬁgical
- model and the author's psychologic “al




B

asic
the Subst
grating c
Theory anc

lates common ta

postulate

Post

Postulate 11:

8 were iden

ulate 1: Ezchauge gf Engrgyj inf
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 I: Maintenance of steady states
Postulate III: Self-regulating tendencies-re-
establishment of steady states
after balﬂg disturbed
Postulate IV: Equifinality -
Postulate V: 'Byﬁamig interplay of the subsystems
Postulate VI: Feedback prQEESSES
Postulate VII: Progressive segregation and hier-

Post

Seve

]
M
!
\m\‘ .
H
ng
Q-
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ar:hlgal ordexr. of subsystems

ulate VIII: Progressive integration

'Assumptians

ral fundamental assumptions had to be made in
prééééd w;th Ehe Subszrata aﬁalySé': - '
Content areas examined in- thls stud _a:e'zém—
plex suprasystems consisting of many diverse,
vet functionally related and supportive, sub-
systemsg '

Substrata factors are dynamic sets of subsystems
_:antlnually being organized and reorganized in
Eha bra;n - depending on the task confronting the

”lee:archles af subsystems upan Wthh the Subé_

fstrata aﬁ313515 is 'aﬁé ﬂepend on the Egnggpﬁ

m af ﬁultlﬁcaugallﬁy oL




While correlations cannot in any way substantiate
reciprocal cause and effect relationships, the
correlational analysis can and does give an esti-
mate of the reciprocal interaction that may be
going on among the variables.

is no such thing as an absolutely independent
variable. Independent variables are reciprocally

=

dependent and often statistically related.

logical sciences, i.e., ?hys;glégy; bio-

The bio c
chemistry, and neurology, can provide a frame-
work for further understanding of the psyeha=
educational results of this study.

Conclusio

Genaraliy,'ﬁhe theoretical and empirical aims of this
study were azhleved 7;43 . :

1.

=

(e

 Warkifg=sysEem hierarchies were £
content area maﬁ;fEEElﬁg quantiﬁativa.and qual-

There is an issmafghic relationship between all
General Open Systems Theory postulates and Sub-
strata-Factor Theory postulates. Therefore, in
terms of the abstracted General Open Systems

- Theory postulates, the Substrata-Factor- Theory

exhibits internal consistency and external
agreement with similar theories in other disci-
pllﬁgs such as blﬂngY; ghemlst:y,_agd physics.

Subject-matter .areas can be conceived of as _
Suprasysﬁa ms gi rded by leErSES yet functionally
rslatedr ubsystems. : ' :

ore speci fi',lly,

‘ound for each

i
m]

itative differences in organization of substrata“

sequenﬁes amauﬂt af va:laﬁce aﬁcgunted for, and-

Reciprocal- 1nteractian can be- infer _'d ffgm;an-

"lE:QﬁiY nd Y on X regr5551gn aﬁaly'i

'The prarat;ﬁn SEquentlal cechnlque may pr iﬁé?f”

a’” b3515 for: deﬁermlﬁlﬂg thg extent gf 3 7;f
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. £ - and its gener-

to the basic asSumptlﬂns, postulates,
theory build-

and tests used. Further,

and logical aﬁal?51s as well as knowledge
is necessary to more fully

as well as subsequent
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